P6495a 



APPLICATION 



FOR 

UNITED STATES LETTERS PATENT 

Be it known that we, Yoshiaki Mori, Takuya Miyakawa, Kenichi Takagi, 
Shintaro Asuke and Mitsuru Sato, all citizens of Japan, of 3-5 Owa 3-chome, Suwa- 
shi, Nagano-ken, 392-8502 Japan, c/o Seiko Epson Corporation, have invented new 
and useful improvements in: 

PATTERN FORMING METHOD AND APPARATUS USED FOR 
SEMICONDUCTOR DEVICE, ELECTRIC CIRCUIT, DISPLAY MODULE, 
AND LIGHT EMITTING DEVICE 

of which the following is the specification and drawings in the Japanese language. 



CERTIFICATION UNDER 37 C.F.R. 1.10 

"Express Mail" Mailing Label Number: EV001654097US 

Date of Deposit: December 20, 2001 

I hereby certify that this patent application is being deposited with the United States Postal 
Service on this date in an envelope as "Express Mail Post Office to Addressee" service under 37 
C.F.R. 1.10 on the date indicated above and is addressed to the Assistant Commissioner for Patents, 
P. O. Box 2327, Arlington, VA 22202. 




Patent Application Cover Sheet Japanese 
Customer No. 20178 



Express Mail Label No. EV001654097US 
Rev 11/97 



1 



5 

m £ D • 

U ■. 033 ( l ) AZTF.-f X o l w-^ E CM ^ 11 lai^rig-iiJct 5%^,' 

[{! ^T.. .121^U^V^|£M^7r0j^$^>t^^i$S« 1 coMiH::, 12! 3 3 '( 2 ) !^75' 

isS^XS, 7^fiyfy^Ig^i:#Ab, [S3 3 3 (3) ir^tJ:M-^#- 

^(O^ 134 (l) t^-fj:?^ ^ffc^St 1 & FJJ^y^isyTMfc 
25 1AI> VV 1 ^ Yl% 3 ^-7^ ^ t ItEISS 2 (Jy^-y^l/ it^^r 5 0 :5U, 
l?d [U ( 2 ) £ 51^ Mil 3 «9T<zW£ffij&J0 2 &85Lfc<z>*>ii, ^SUliJ: 

oXKH&mfam2<D±vi®r®:i-z uzix bmscDimmtir? ($34 (3 0 



2 

2 • U s • I6**IK© ti5CVD»£ if ,^f-VV/<^]e 

#~^&I&\Z33^Xtt^ ^s^V^&gtfJ^tf^C VD»IW^tf)^ 

25 3PJ30P*B^ 



3 

z.k&Btok UTP5 0 
£ kZBmk Ltv^ 0 

rfff £ ^ * - ^ JE 03 n SP 4: tz * * & J&f& Ltz Wis£^xW<#- 

jj. — > ^^ffl n u-g& ? — >n &• itm l x m it-P /c.it -cv< ? — > 

I Mt6:^^t5o lot, #35i3UW\ ffifafc#5£3£f£*/H^5&£^fc 
|j v\ *|gi^W\ St^S^c !7 — ^ 7t#?ca^*->v<— i2 •—•;]•? 

•fc- "if £ & f££ -U'-r . SSI t£ <D fffi $ *S H , * ^ ^ - >- <7>1tlb<Dx.*Asd$ — 

^^^tS^^^^r ^^1- 5 ^ * ^ ^iSc It £ , iffiffl ^ * ^ O M B & fc: « tfc'< * 
- ? b fifties *?%fa4xt% XI?. k s fffi 3B#c*K>< * - f&<D ftftfe L fc$&St «r& 



10 

Z n SIS IrftSv^^l:^ , £ t> 9 Wf&l&b ^ mxL-?xf<D M n ^ 

* - ££t-llH~ ■& ^ * - ^##t#SXft i: s HifiEffg^ ^ - > <DffiiM&M%. 
£ 5 ?£ «fe IS £ > it if fd 7 - * m SB ^ * f £ l& £• 3 ^ * ^ l& * xm i ; i 

S vts<?->&<Dm$%'&T Ltz-o>%\zftt£ o ^ t &x%z u -<D.itit>< ^<D%m- 

u^ntf tz<? * $ & t^u b. fftRmn u^m-\k^ 
25 myML>tz(Dib, tim?— ?$>^^x?&m^z^x?^±ub&%irz- 



•20- *:3&38§*aftj»i-£ftj&X®fc/iffi^^ ■ 

nu^tftz-?*? m&jlu h , mtm p br^^r^ - 



m it x ft t s m -m m ^ ? - ^ # £ mr 35 m r ^ ^ & l ?c ^#nrd^**co^ffi 

B^^-^^y^xa^-^^^^xa^H^^fb^i^^xa^ mnnk&wcmmv 
5 ^l/-c©^>. -m&v — t ^fbgfrsa-^*^ &Bft£S-5-^;* ^!&£xfi<h r. 

. r. © J: 5' left o T v n S H\ £ - >Bi$m m a %\^(nmk'< * 

1-5isteW&*:oi£:, miE^— ^^^xstu&faia^x^^BfrsaH^^ii^ 

^ IBy-^.d>ibHi/|Li^^^^|^*1~.6^^^^*XS^^^1-.S^<h^#mi UT. 

r-i £12 »} fc-v * ^ % l&f&i- 3 ~' * * f^IS i: s fitf BSPI P * - >*t 
£ fjy^-f 5 s< 9 - ^Iflh mm p U ft <£> m ^ - > ^- ^ co 



f*j <o /h £ 4- «t 15 « ^ ^ - ^ 4- # 6 d <b a* £ , • )i^)a ? ; oj^. v ^ ^ - ^ £ 

&mx, x- n p. ^ last ^ s fr-yj&i&M m n * - ^ 
#jkM&^ -^oj^— .^tt^.-r t^T-^s 0 <v-Mmtmm'ft%; 

~*> x * ^ -£f <D«f4 £ £"t 6 ^ £ o T JMi" 3 d k & T 

as ^ >° * - v if <d m m m \ 1 5 * . & & t c i& c r j& x m £ m j$ x a £ & £~ -r s =t 



» ^rtt^T^^ 5 ^ * x & ^ s m m-? * * <o m r a ^ 

X 'fc , ffe m j& H5.w^*.tt, 4? K ^ ^ 09 & V n / « - > & «fe ?M 
10 tsri^t^S, 
N , . * N ^ u:« 3 * - ^/Ssfrife f± s 17 - * & ifii frc: ? —>)&f&M m a 

mm V) M l-Tz <D % Sulci V - * b * ^ fc-fifc*-*- Z> t P^ili t\ . re 

25 £ fetes ^SSWMSS'^—^J&^ifcW:* 7 — ^«o*flSte'<* — >7&fifcfflHI 

&&3S3itS#*fei-3Jfc&X;££, «fia»t^^->lfS:B^BH P*Ptetfe*&Ufc 



L r v n £ 7t A s ■ v * * o * Bu fcft* t fc ^ B4fe & Hstt A l;^f§^ ^ T* 
£ <?> <fc ? K & o r v > $ * |g ih Wr, !7 - ^ ft-fc # - ^ jsjc^ fti] $p j& 

k LT^5« 

£ @ Ik £ &%&mife 19 il L X *9 - is £ m J* 1" S fc £> N j^it |*l gpjfc ts CO /J> 
Jl Cfl $P K Jfttft^ * - &m$£ir istt&fe TMk, wi mWVfcs* * - >U 



1 1 

^nmm^Km^Ltcm^. mm^-9(D-mm^n^hr^mtm^<9-^^^ 

CWi5^*o-C^5 #38 $ f± , ^ * - V tf^Jc #1 1M1 & £ L 7t 9 — > 

n * <&m z i*\ ^ ofgs * - >*t & mas ur « $ ^ s ± tr l 

10 u fc Jft-tfy* * - Sr 3 <fc 5 K. L X v > -5 fc Hb , ffi fti" -5 b Bfc*-r 5 - i: 

25 ft mtmvt'* 9 - ^# ^ o mm £ * §• t , sa ^ 9 - >-##&x 
*fox^fr®;n*m&^Z'mi&2:mt%^zzk*¥?mk i/x^s. - 



a&BOffi fcttfc L ft: BR (C , H>| !7 - * 0 & ffi U7t ffl«Stt»/< * - fe * 

-tit;- m^*y->&<Dnmk, famffite&mmim&^Lx^ztt®-^ 
mm mm vm-tz.t^x^ , ^ k ft sp j& a <d * $ & & ^ _ ^ ^ ^ ~ ^ 
i&mmmzmfcs<* *?~^#&& Tm &-±^ mi^m^mm^ 



1 3 

R J? (75 J? V > / > * - >- & ^ ^, ^ ft £ * i: # Tr # 3 , 

^W«r#|fr1-SR*t:: x suites it 3 r £ t> „ ^ — ^ c^^rFn - 

? <o m pa & % *t ^ ^ * $ , ? - ? © * s ^ # & -r s * ^ * # % m £ £ a ~s u <£> * 



14 

W K J: 5 @ Yb#7^r [& £• L fc ^ m&Jin * ft ft 9 - £ T* # 5 „ 

■ *u % <S> £ Bfcii- 3 t V » 5- X1M b m ffP K o ^ 5 ao--5 t V > o fig $£ 

■ & l jt c t ^ e> . tie* <d m n t# u fc t <a & m^-t z -it & \z m \ ^ h n x p 

«S^(Q;m/h$<T'§5 o ..• ;. •- .. .. 

75>T*t-5 D rttti:^, ll^ft, fafflrt* 5 £ 2> b «3IK:iS ' 
AU tW^i^tip - £3Spfffi lefts, ^Lt, fM^Hi, i£&3r£te 

&Mm<?>^frf*, X¥^=>~-hfc£<oXftte 1 ?ZbtfX$% 0 



15 

)± ft k x o x Mmnm- z m m k $ ^ 5 - £ ^ -? t § 0 

^^^^^|^W^[?^ N . .XtfV^^^^ioTfT^O <^-J:V^ D ■^.t u V--c. > ^ 
I i/ $T<50 # # { - j; 0 .. T ^ # 0 T t j; 6 >o . ~ 0) - M m ls .j. ft «: N ■ ft tf) JE 

flf t> ^ £ & £ i- 5 - b ft x # 5 00 x\ # & $ ^ 5 # ^ 

mm^m t$t, mm*? * ? <d ^ ? - ^m&m m p ^ ^ - y& & s 
? - b s mm^ # - > M&m m r *r ^ o Buia^^ * - y # & r*i ^ 



16 



17 

-?<D$im-7y mmmm & n. z> sl^wl * s n s r £ a* T ^ s o - ^ ^ ^ 

m >>'. ^ — ^ fcf #t- & $p fc: & N i7-.^S:0«g**aiSHE^a4raSft«--. 

015 ■b-fctt«^^->'*tSr^->^j*^Hp|f|Jt^T?^ Si i !7-* <J0^' 

^^.-trS-i Sfc..-»7-^«:lHli|E*«5.ii:^J;.i9-; r?* * * Jfc tc ' ■ 

I Ufc ^ fclfcft^ * tri^ ^^j Sr ff?/H $ &x ft** 6 - t & X £ 5 „ 

P-^fcBXffifflBESrf^AnU »lfcte-Lfclitr*H?K:ffc^* 

«fc & , * - © * - ftemm \um^<D itmmm. &&&zz\b&~egz> 
it * - >u & mm m it-r a r * # x * § % /^->mcgt5 # m & 



So 



19 

fel l i« N **Ww^llllo^l»K:«5!RSo^^ — >^^fe^iftgH^5^- B 
S^^»tS*^W5>«l<©^&t3g>HL/t«^©JK^X^KWH^feoT, ill 2 0 



20 

H^X©^iSfflU7t4&^(OjK^X©|liWBI"T?*)S 0 

i^i 2 -5 {i N -jfft w <d mm <o w m \z.& z /■? * - > & mmm m <o. =* > * ^ 

b^XfeicafflLfc»'#0»i5tX?IJKWB|-eS)or, HI 2 4fcj|fc<XfS<Z>ffiW 

121 2 6 fit,. ^^c/^^^^^B^a^^-^^^&^CLllftM^^V^^ 
h^fi£XSlcaifflUfc»'froai5txSSS!.91H"T»&o.T, .HI 2 Sfcfe'iCXSiccHttBfl 

ID 3 0 ft, ^&7j*i-— gfB0rjj&Eft-C2fc5„ 

03 2?^ mm&m&mmizi&m^%'&m<Dm.wmx*&z> a 

0 3 4fi % ^3fc^^^->'^ir2te^--W^^-t-xeBI*T?S)oT, HI 3 3 fcjlfc 



2 I 

^^im^^M o-o i^^^JtB-ffctflls o o <t ■ ^ £ r*;^* 

i~Zfz.focni>(DX'&>Z 0 ^ UT\ v-?^ - v^ifbSp 5 0 0 f±, — 

| mi35ite^«8^«S^^^^SPl 0 0(1, LX7t bisVx.bfc 

ffl5 1 O |^ l 2 0 ^'ixtV^ u 

N; yM 1 014, f^gSIS^ # y * iSL}>(oy—# 2 = o. % a'dEi - S ^ - y l 

fij.- 1. 2 &^i7S<; Ssfc, v^^^fil*^-^ h 1 1 Dtt', 'f -^'1 l-2Ch*|£ 

"- ^*>*t:T*fc V*J*-V 1 14 ^^T^fcfi^-r^V^^ h^^ 1 

H: l 6£#&TV^5 0 -eiT, 1 2tt N 3£ffi?(g1&<&*&6\ ^ — ? 118 

20 icfcoT^ep 1 1 9 <Z>£ 5 fcinHBSCitfeo-cv^. 

ai^M iott, 7^- h h l 1 4&rV , *;b*$><5;*.tf>'=3 — J- J$— fcff 

bmttmyts m&x*$z x 5 t^ot^x, &%m 1 2 2 1 2 4 ^ 

25' ^bMLTfeS, fttl2 2lt SStfl-i&fc^eoft 1 2 6 «r&*J"f 1 2 

1 3 2tiM^tl5 0 tlT, <B£^** 1 3 2«iibfc^l 2 6tt. =>yf 
1 3 4 XT-i? 1 3 6 <D Ai^B Ufc 7 — * 2 0 



22 

l"^* hK©**Sr^r Lfc!7-^ 2 Oft, gftftl 2 4iCj3VNTa««l 3 

8 jc $ fi, * * it x* *> s u ^ * h '< * — > B&m m n sp (on m & 
^nsrtciti, &3b\ v^^S* t , '>;I:^:/ 

, 7* h h 11411, &#W#FT?8H4£fc 

■ ^^^l^-^y^^^ |. noli, ^ tf— ■i.il/^ MK£J& 

ex.TV^6 a ^Sg^-y h 2 10(1, Mdf.2.1 2^^UTJ^^^^«R^2 

^-^•^2 i o te&^x±f&%}iitmm£'7 ■vM&^trj&mtfx 2 1 614 

, y—t 2 0 Sr-EBE-Ufe*aa^-^r ->v< 2 18 (££M#xi£'f? 2.2.0 

$n«a ^Sfry^2 1 8 t£flM£$;ft,;fc&a!#*-2 1 &f»c!>*£-ttfc7 

1"*. ■ 
1 ] 

S i+4F^S i F 4 



23 

Ztzft<DT K-<f3 Hi', 7 h 3 1 l laotWftlfcW/^- 

^#3 1 2%mm^-%fc£>CDz/*9-^y K3 1 .0 £ ^fx.Xl^ a Jh^f 
3 1 Hi, H^ffi©*^, 7.-^2 0 icifeitf i tf mJ^T<^«|il'^^^r->^^ 

I.MAXX Inc.) OD»|£^iE^«fc!9 3651t-Si<!:* , !T&6o ■ 
.7 hTj+fS 1 HC-fis ffi*K'<*->tf-0fei|!&«(-3 x 4:£i'»#*t4^M3 1:6. • 

^— 1 2%r W-f+/ 31 1 K^tei"*; 3 1 6tt 

^ P± s ft £n «t b \zl JE& \z & fBi* -5 o 

K3 1 COT^tlls *ffi^^^^Sr]Rrtfcl7 — ^ 2.0^1Hft 

3 2 0<Z>[sIi|gitolr3 2 2tiflxfJ#^-Cfcor s ^PP 3 2 4 (9 J; 9^0^^^ 

$ ^ s r ir ta N ^ 9 ic as ft /N- ^ - isM&m m p ms^o^^ * - v# 

3 l 2©tfc*&$r£Srfc:U ^^^to^affcff^rUfc^lBj&tttt^^-^Wa 1 2 
£fc, M^7-^3 1 8W\ »^T'fe5t-^ 3 2 6 Sr^glT^T, 



24 

•f- X. *lT V ^3 IE (D mtim,l£ JjltZXoXV — ? 2 0 fc%\i*tf\fhtl 

^^^V#t3 1 2SrS«4M£#»-r5 i-5 *«k«[^-fc Lfc»^"e*o-C t>, iff 
■3 .-.3 0 ^^.tT^ a ..t«x7N73 3 0|l > '^ffiS^CW 3-3 2 j&vP, ©JEE^S^ 

^twu ^^«jiiPi^;^/^->#3 i 2 Litmz; ■ ' 

2 OWlHlilEafftSr^*^ L s ^^^(D*iSi^f^#b7t^^^r-V.#3 1 2 Ki& 
^^tr-^.^TI^^i-.^^.p ^ lit .WS|fJfc|&£^&tt, ^-^3 2 

£5 U gfcs ^^^yTO^3 0oii s itebt^s !7 — ^ 2 0 \z.mfcs<$ — 



> > ^1- s s ct 5 l fc >9 s # y > ^ 

■^**|»*«U 0 0 left, ^^^^^S^f^^Lfc^^^ c ^->M3 ■ 

Hft*4:at*fcl»*t?*5 =t 5 fcCMP (Chemical Mc c h a n i c 

a 1 Polishing) m&^s ^^y^y^>^m^t'^nifxhxh>- 

i2»il:#5/^->«i|l 0A(0t^^W|51 5 0|i, [&|6<Z> 
1 5 2f^i£tffc£»;^-v J 1 5 4 0.MC, -Wll^^7^1t/^^y 



26 

2 o^iag-rs ipicLTfe^> 0 ^fc, m^mmi 5 2^ ^a^T— ^ 

0 ^Lt;)llpT-v>i 5 4ft v iili^j:otv^t, J&K^-^l 54 

10 2r }ft £P L T *^JHE©^fiK fcteiffif 5 £ 5 b T h -5 w 
N; /jjcll^^^.^ l 5 2 r± N ~K ~f 16 0 a^StW 1. 6. 2 3:^ Ltii IT'&o 
p X v .. rt-ffp X' MMT^So * 7t . f^M^M'M 15 2|: i± v . flfiM'JW 
#1-6 4 ^M^Tttt^gBlf 1 6.6 LT, jfcJRJKjim^tt 1 6 8 ^if-lT^ 

;ib ^-SjSflE^-^^t^i 7 o*a?ffli-SSSi"-7 2*tLt^«„ ^tx; *W 

I 17 2 APMi feS fc— * I 7 4 3&SKtt-C&o-X\ »7y»» 1 1 

| O^BifCMT.t^i; 5 t^ot^S, ^7t, -ifcl&fiSTf 1.6 6 <7?1)tiatfjiJ^i# 
I .1.6 4.(0 PMina*, SfcaflW^M 7 5 ^f,j^fc^r:-V y Tfid^' 1 7 6£?>UT>-- 

^ ^-v y r^-x^-in^ i 7 8 MLtfes, y r^f^^j±, ariR^»r/^=?> 

1££:!7 — ? 2 0 grJ&SXr-v 5 1 5 4<D±^g£^i-^ D -£c0&, 1 6 

25 1 7 0©^^ti)7^^i:iti^At5 0 f Lt, SS#J&^;2K( l 5 6 J: 
oTi«JWK«tEl 5 8 £ j&JSi^-v 5 1 5 4 fcOlWteffiJBjgmff&ftAnU 

4 3r^fc%ti1t%i&7 vmik&m 1 7 o {is 2 o 24iO 



27 

1 52^?j|t^L, ifto'f-^ * * 2 4 & !7 — 2 0 O t> & < £ £ 

^ 2.0^#e>*tS a .^oT, 3523?3fS^jilc^S^^->^fife^S l o Aft, -v- 
^.Sr^fiKSHjts? — ^ 2 cm, 'flS:&/** — ^$T{Hf|&8&3 o o fri, . mttb 

10 „ 

H -j&*Sn ta-.6 oo^m^^i- J: 5 tc % tMcSf&BQW 1 6 6 \z,& s . tftflflflftltf i 8 0 

v^^5rMt5f^ tSj 2 t£ ^ L 7t * * i .0 0 \z X o r t # a C £ ^ 

25 * *j&&1rZ>Z- t&x-tz. 



23 

\z.,T<Lt--?x?M&n 1 0 O^jsVNT^tir^H^o -^xtm&Ul 0 

T\ -rxtW^-jx-^y Mi oicfcfj !7 — * 2 o h ui;^ t> i i 

T^X*#V**--~>^rL~ h l 2 OOS®3t*5 12 2 fcV>T ^ X ? Z> U 

a o ft &\ u v> x h m {z. v— if % z WM lx * ->;i^jc^ ffl 13 p ft £ 

io jft^JSiii LTMix h £ 

| fifte ft 7 U 2-.0 &1E^ Lfc^ll^ 2 l 8K0&&^£:£. 

I i^J:-«?fi l J&-5-^-.^^T?.#.5: - . ft£5 % *-*#ffio«^»ffltt s - W 6 K:?jS Lfc£ • 

20 .'H 7 Lfc J; 5 Ri^x ^ifttttoaixm^^fUfri-S r i 

10 211 0 4 fc^Lfc 3 0 0\Z*$^xntfit>*lZ 
25 c f ftb*> v 3 2 0 laoTM^T^ 3 1 8 IT 17 2 0 £0 
i&S£-£6 £ b fcfcl, ^t^^^->#3 1 2^T h-^-Clf 3 1 uaotu 
OflfcKmc-U r. Wft^lr^^ !7 .5/ K3 1 O^feifttbU, ffi L S * h 



29 

ft31 2 <fc#tef4 x - Wf4^^^*->*t3 1 2 h-fs \z LTfrfco 

3 3.0ri*k££ffi^&i&'#ffiL > v7^<?;^gt;>tiLT^5^^->||^' 
ft*i-£tt#ttlfc*X|&&fTfc5 Ury/Si 0 3)- fcftf U.- #*SRiiiS 
ttv lSd-4 K^Lfc^-r # 3 2 0 iciot!?-^ 2 0 8rjfifSSI3i|E£-a\ ? <n>U 

tiIf|K^-€'^^ % . SfcHi?-? 2 O^MM$it5t^.T^7'.^-r^ 3 3 0%{f-W]. 
-C9j;Mr, ^^^C03Sigi^#^L^^^^-V#3 1 2^^iJr-^^. 

0^8 0-1, 2 0tl:»tTff^9 0 ^LT, ^^-y#ftjgISfi % |34fc 



^Ltz^MT-^/U3 1 8 tertjfcLfc t-^ 3 2 6 lc <fc o Xfrft o T t> X ^ U 
fel>7<L^Vv h^^/^. ##*ftfc— 1f^&^J;oXfrftoXi 

^^^ilMfr/io i^y-yfs l o 5) 0 ro^^^Sfi*rStt, 
7k * £ out* Sift L fc 0 , \z J; o X v i> * h 0t*> & fc 5 ^ * * ft- r 

^ v & ic^EE hb <£> ^ , ^ y ^ k #§ m*. m ^ * % at u x j& . 
r^©@«^f4T^5 Uf^rs 106), ro/<*.-^^iifi 

> 17-^ 2 0&/<*-^#$fcflftT.S<fc B.iML.<0 1 5 0°C^_hXffft ? a 

-^^5 s ? — ^ 2 0 <D&mzffifeomi$t£s*?-- s s&j&lfoi-2>z\ki!>S-Qg ■ 
3 a L^t>\ KD/^^yMi/fe-c^^Tfj:, ftA'^-y#3 125: 

5 L x v ^ <s 7t &!> ^ i^^->t3 1 2 tfUfSKbl-^IKs MM'^-f Ktf* 
it5i5 4t©t?S»5»^ I fcft^f >^ s 1 0 4 ^^ill^^v^, V — 



9 2 o^^^-^um^xm^ii-^m^um\zm^i'^^umziium^mx' 

i2^^-yg)^j;tfc|± N £-f\ y^Sl 10IC*LfcJ;9C, 7-^2 

o (Di&m^x? %Mi&-r s u ^^^Jt^^ y^s ill) 

, * * $ # 7t ? - > mm pa p & ^ - > $t srtn^-r s * - 
«iiUf77's,ii2)tTOfff^ ) rtibc^^.^j&xm, 

t v s i i i oi-vTs ? mm^m^^m-r^ z ^ 

^fr^^^r^Sl l 3) D .wCOiKAfeTSfc-lWrgatl^tK^tt^oTiv^ 

m & ^ v tf- is 7 n «g & 5/ ^ > ^ t z 9 — ? 2 0 £ aHS l *> „ ■ -£ & n ^ y > 

, #*5. B4l:>i;-lfc^!; *y K3 1 0 \ZX o.t|^^>#31 2&^ 



3 2 

• i ? 7 ^ S 1 2 4 ^ y^Mxg (7 - -;H^.) i Irf^j: 5 0 

>-fl-?E*RX©f±, Mx!t'!7-^ 20*8 0- 1 2 O^C^JP^L, — >W}f&i# 

.V)J:5^£^^ {flx.ffi 5 0 — 2 2 OTcSflnc? — 2 0 ^r;jn^Lxfr^V\ * 

T$ ; ii-^;. i^fe.cC)i^Mxa > .^3cX®{i > 121.4 te^Lfcfc— * 3 2 6 [;J:ot. 

■ ■ ?T fc-o TilV^bv m 1 K ^ L £ W-ffi <0 > « ft 5. 0 ■ 0 Id *R A U-T ft fc- 

■ ■••roU: ^^-^^Xfei^^-^^-xairSr^TfT&a d i: 
fcfcs a»?!e^^-^«S:S5ft$^s J: 5 ft* MP 



33 

it tz.^ ? -^matmm a m^m^mit^mmm^ % & 5 - 312 

S:MiTE»^ * - ^ Sr^fifci"* b £ ^r.x? TT^nift b-**t |^5feXg 

m \M P .SB M \z b ; m#: <>< * — ^ # 3 ■ i 2 #W * # eo *-Hff {■£ # # b ft V > • 
7n-^t- ST*fcS a .... 

# *t «r U. ~*L$v?*-->-;/bT BQj»'« * - v K b fc. ^ --^fig 
■fc<0l&< ^^^oiWJ§:f^j:5 Ur>7^s 13 1). :©1SMISEJ 

N ^^^o^^ic^^s-feW:^a^<^^?f^bTfT^5 0 ^rbT, r«^jfitai«L 

^ h7°y v^co^y i^^^y 5 tefe&Qtft^BfcX^T&m&ffiik&yafr 
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fcfrftv\ yzfs l 3 2 Tv^-yMiii^7t5„ 
t>o £ & x HO wfiftlftw^^^^s 13 3 (c^L/cJ; o lc N — isfttiRlfo 

5 fc«fcl\ 

io c^^jx^s i 4 o), ^^^oaE^se^si-sc^^s/rs i 4 i) 0 me, 
I ■ coffin )k ftxnm tm%<D m^^oxm^ti ^« a* > ^ ^ t fc j: $ . * x 

g — v^ftJftX&S:fT/j;3.(^^ -X^.S 143), 

H= jfc . ^ - > it#t ^ r.m *? v > t i7 — ? & m & <n u& {c m m l & a? e> we ^ * 
20 -^#3 1 2&s<?-^m&mmnmz®m-tzi®&, mm^i.tz.x^^^ 

— v#3 i 2tf»kfcStt*»H'ffc*iS:l»*-r:5o <z> (fcifc @ ft iftr feWTrii PI 
25 4 2}^^ ^/S14 2/j^^f>y^S14 4 9 551% * L 

>M3 l 2 ^^tbTv^fc^^cQ^^rtt ^otl^lS^T^l -kUkm 
ii:LT^^^Bm5UTy7"S 14 6), 
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«E tt X * * |c |K it fc'< * - >■ m u m Wl&i- 5i5irW5fc 

^f^cO^^-y^-^^Xa C^X-y^S 1 4 2) fc&.-SfUlj&CT^j/ys 1 4 
3 C9 /.< * - T.gtg \zff ft o T t> «£ V ^ L „ * T;y /SI 4 5 09 * > 

10 <D$-f&'&\Z?fts;^Xh «fcl^ 

jjj (^f^s'ifio),^^ gfj&iii(7 77 ^ s i 5 i ) % ■ ^?—>&mm 

I: JLU(x?*s&s. l- 5 2-)*JftKfrfc5. v -.■ • 

M- #3 ; l-2-©KIi«irf7^ 9 Ury/S 1 5 3\ Sl.5 4), &J£; X £<0j& 

g *&ZES&frftV\ gcitTX^^^S 15 3, ^T^^S 1 5.4©^I-afci^. 
** Srfr.ft 5-. -e LT> rtl f,£07f yZfS 1 5 2 ftV.^ b^x «?:/ S 1. 5 4 £ 

lt-7^^Srlft*tS (^^y/S 1 6 5), 
$fc. 2 0 f=!J^|#^rft -5 ^^s 1 5 2©/^-y#tfc|&i||j s 
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^x^->#3 1 2 $nmMmtiX'-& fremiti- zm-siz-n, ^^-^^is 

io ^1 l 3 tr^t-fc^^ — ^^^y&fi. £i\ f — ^ 3f BE si . 

fefr/J!? Ut^s i 6-o) 0 - £<o»*fc*&3&rau:BlfSBUrt: £ 9 ic N ^tS^^^.. 

ffl 

25 R'^KUrft*? - tj&*T?$<5. tit, — — > 

^ 2 o <D^-ffi^#«ufc^^^>'^ — >^t3 i 2<^i^*iis mraea:isi«^ l-cisu 

(c^Ufc^T^'T^ 3 3 0-^ s !7 — ^ 2 0 SrHIte $ * « c ir^iT^ 



37 

.1 6 1 ^t^^S J. 6 2 £Sr&350«»0 igLfcfc&tf. — >B^Pflffl 

, »^^3 T2iaomo s mmMihum^s o-i 2 o°cmm^ 
| v—*mmf&mT.m%:&:m^x x\,\ &rz s mi s^Mu^ufc j:.? ir,. 

% ->JfMiM(«/^-y|T3 l 2 £^ Wc^v x^ryy s l 6 2©# 

J* ■ ^ummmitiLn^^-r ^tc<D%^ nim&?f& ?.x 5 \- it 

*S£r3M&LJP_1-£ U^r^S 17 0), i<Z)!7^^ 2 OCO«tt«L3§ltt s iffifEL, 

mzmvz'** — z>'&s 1 2^i^t§(^f j/^s i 7 D 0 ^^5/ 

1 7 2 KL^Lfc J: 5 K s y-^co»®^#^-Lfc^^^^-v^3 1 2 
5fe^-Sfd-*fK8ft*xeS:fTJte5o £<bi^ *5Sfc^* — ^WarK** Lfc!7--* 2 

0^t©?I^(^JXL«8 0-12 OW)iaDHt, !7 — ^ 2 O OPflfflSlCflfete 
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Ufcit/^-y|j3 1 2S>«£*fc«:frfc5 (^r^S 17 3). 

ft: $ iirfe ^ * - ^*tj5 s #-& ut v^ s - >r*i&m m & k $ <=> m * - v# 

3 12 7fy^Sl7 2, Xf^S17 3 D il^,, 

5 b^^y^SI 7 1-^7^3 1 7 3 tfD X|Sfri N *e&4glHlHfc<3ft U M $ ft S ■ 

t* 5 tff -f K <£> 3ift ^ S: <* .w£ 2* t? * „ ft ft ft^l ^ '> ft V % *ft#* ft ? — v Jfr )g 
IS ft 0 Z. t 5 0 • • 

Jj ft 33* -Xtt^^S 17-1 y^S 174 ft^)ll?r 1 0/cit.fTft o T 

h :im i 5 temmwm 9 o?/<* — ^^^MFci-e^So 

ajrj o£>-M%, tfrsi £ mm\z uxl^toit s Uf-y^ s 1 80 ) 0 

s/ J- >#<ozfV K<0«t 5 ftR±Hi£lift£/H!^-C, <z>^ 

S 1 8 1 ) 0 ^CDf£ N »^->lt3 1 2 SrflHM-ffcLC*^ 77S18 2), 

25 If 1 2 0°C^TOtM(£Hg;?&Tff ft 5 4&6*k*>5 U -?rftJ; 5 i^*£L&T?fr ft 
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, ^ — v «m x & * $r — ^ w;jp $i @ f t i.i ^ £ & & mwm v is u x ^ * - 

ft^n/t^ — ^ 2 0 ^^ffiSrJg^&au^Wfe (^t 1 y'T'S 1 9 0). — 
fifctf Dflttfc:iK:lfc'<*.^V#3 1 2&ffi7£mm4i-FZ> (XT v.7'S 1-9 1). • 

19.1 ^MoTp^t^pJI^^^^^^-V^ 3 V-2&##frb; Xf -^Sl 9 2© 

iigi • ' 

7 X-^ ^ffl t fc ^ 7 f ^ C M P ^ ^ i;: J: o -c li-i 1 5 (xf^S l 9 3) 

5 a 

&*3. !H 1 6 eOf&^U-^L-fiJ: 5 fcU 2 (U H JgiPfcO^* — V*fr*ft#&XStt\ * 
T^S193 <D^'j^@l'fb#)l^^Xmf^t- ; ?T^or % iV^ U s ^y^S194 

fh^l^^-X^^^t^^-r^, *^y^S 1 9 2 GD^ — VMi^^Xli^T^s E 
tt^rj'T'S 1 9 4<^^^-ytfifbXgl:fi : ^Vv v ^rc0t&, HI 1 6 (DfiMcd 
*;^S19 3a \Ztf bfc £ 5 ^r^fc^R&^X^^fr & o X t> £ V^ 0 ZL<D £ 5 
°^"T y^S 19 4 <D;<?~-l'tfmikT.%k'<%.\Z-**r yy"S 19 3a (DmiVM% 



191CgoT^7yysi9U ^ry/Sl 9 2, ^7^s/^S194 N ^"r 
yy"S 1 9 3 a ^-^IHiMs <9 £ 4: fc^TflgT*fe3 0 

mi i^^^ — ^m^mn, ? — ? 2 0 \z;<? — ^w&mvim&wuiibxix^ 

• ro^Bstt, £i\ ■fflftdtcjRW Lfct LT!7 — * 2 o <J9 * iffi fc: t * ^ & 

ifl^M*-^ s^s 200), <DMmf&m&ftfj:y ^f^s^o r) D & 
* l-S*ttrt:'<* — U«P^SK4^^^ — >M 3 l 2 ^#t4£Lfc<D 
*)U7^S 2 0 2) V vp;^ Oftifiilcfl-tf L — 3 1 2Sr|^5fe-r- 

S-tt#*fclSfc*i&*fTft ? (^^ 'yy"S 2 0 3) 0 ^.cofl, ^^m®.m?Mu fls 

Uf y^'S2 04,-77y7 t S 2 0 5) o ..... 

/« * - i>«-<0*fefift*S^T L fc % h JJx Tf >y -7 S 2 02©/^- 

XSIcr 5 V ^ T y 7 S ,2 0 2^^f y/S 2 0 5 & &3SIoHBfc»-B $g-*\ b 
T„:-*«coy<# — yftKI^t^T Lfcfc&fi,- ^ry^s 2 0 6..|:^lfc-j; 
rfc^^^£-.ifi^|t/j:l 0 . • .... 

fc*s> 117 cofifelSllc^ urc J: 5 ^ e&STteut- Ctxr^ys 2 0 2 <o^^ — 

X^y^S 2 0 4~^7'^S 2 0 6 fcfrfc of «fc V» U ^7-^5 2 0 
2 ^t^75'7"S 2 0 4 Sr^JffPISfejft 5 3g L^i W *, t^ N ^7^S 2 0 5 <Os* 
& — is Jlfet ^7^7'S 2 0 6 <7)-^^ ^ |5&5&X£ik£ SrfffcoT t> J: V\ 

s-sxs^igM-t-s mis (1) K^t- i 5 tz^mft&m 3 0 ^-^^ 

10 0 ©^^^"y M 10 CtAl, s r — ~f;V l l 2 <Z?±j£ 
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M&3 5 (&] 18(2)#|)„ 

5 7*hU^ hffiSa 5 4r?0j£Lfc&tt, *M*ffc3£;|K 3 0 ^flv**- - ^ 

f- 1 2 2ic#i^U. 7* MRS SVJzXjLQfeiZ-m.? 1. 3 2 

■o %$Lm% i 2 4 fcji&A-u m« 1 3 s izmm ttu^ mk 3 s ^mm^n 

10 ft? c -ix}^^ W l s (2)!c^Lfc J; 5 iz s i!Elft&^J3^Sift#<0^$flcJS 
tK3.0.^^cfii 3 2^S§:ai^^7t.^^->-7F^^ffl^P.a5(fF]^) ^^§^3 8 SrJKtt' 

□ tvxv>§ 0 .. ■ . . . 

| • - ^ 0<7>^ffi 3 2feiH|$ffci3 8 ^Wt5-7X^. 3.6 & 

S ti-NH (3). 0 S3 8 ^l^^i: £ fcte, -^**-36c:>_L&8f>> 

j\ = fc^»^HIS5 4 O ^^>3c^S 0 ftSa, 3-6 «rffi7.fiH«*fllJR4.0 £7£jfctf- 

V 5tf'«{S\ ^ = - M£&)tiV^r i:^X^S 0 :*:ftfc>*>; ^^^.^3 0SrN 

■tbTs 5SS*K^faiSJ4 0 Sr-r^^ 3 6<75.kjr3gfi£U3t©Tlo«:, 12119 (1) 
25 #S^mii§2 o o^s/^v^jzifi, x^yxyf^^| V ^rJ:i5a$L<, 
# 5 T* & 5 0 

ftjb\ ^y^|iH$ugf atiofft 5 j; 5 |: tTfc 5 s PIEI(2)lc^Ufc 



3 0-O*Bff 3 2 h U*?* 5 tf=-.e>ftS^ 9 3 6 SrlLt^rT 

frfi* £ v^ Q 5«oJ:.9|clw^3 6 «r ^J*fl;3£;te. 3 o <n&m 3 2 a* h m&ir S 
fift-T k 5. L.-C, **ife^fiRl::*3VvT.rt:s ■•fl&feo? Sulfas) «fc 

ft£&-3 0 13 8 teWtntz.^*? 3 6 £r7£j£ UfcOfc, p*| 3^7* LfcM^ 
S§B2. 0-0 CtAT Ltf :M^rt§ ^ t LV\ r <fc«Jft*3.JSH:. &«>" 

■v** 3 6 3 0£|Il3^Lfc*M^>v>*2 1 8 5«A 
t5. ^©S> 2 1 4 ^^'£^^2 J Ofc^^f£«ffiT»C 

F 4 Ir^AL, Mff >/^2 1 0^1(:»l^MH5 o 
CF 4 j&*#»£*i, N ?S14*7y*aS4^$*l« 0 ^-r-C% ^>i7yg^A/ 
2 1 6§r^ffl^-r>-^2 1 8fcMt5t> W^W^fcS^** 3 

6 it, *iBj«*7 5 'fk$tLT»fl8tft:*n« 0 ttot, !iii1EUT^£4^fl^^3 o 
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5 ' 5^.©^«^mW^.Sr"^-X* 3 6 8 K^t*&i-5 i:-J;V^ • : 

' J • t4i?W^^3 6 fc|&$&*Q!J£gp 2 0 0 ^^^XM£*M-Ufc<7:>*v N .^Mgflc' 
15 SS3 0 ^*t#?ij££R 3 0 Oc^^S^^ — r8W±^fdgt§, ^ L 

p 'tvM^f-ya 1 * 3 2 0 5" J; o TUNERS t t <M-s &mmM 

j : ••3 2. 8 iaoT»-?-i; 3 1 8%^L-CjE^ttiC-«c.mjE*^ft:SlE-3 O'KR]- 

I if 3 i i tcftrr^ii ^i^«3.i 6^e,»Mi$^^irr )> 

rt^Lfc fc-^ 3 2 6 Ciot^ftSS 30^, ^^^^m*t^^^43£$r^ 

^ ufc £ 5 fc, ^s^mte 342 co±^mM^mmM (mmtiti&xkmmm 3 

4 0 Srffig U 3 4 2^ U-Clfi&^ife^ifa*^ 3 4 0 -fclfi 



— y K3 1 o fremiti &fttz.mwmm^mwm<nK* h 
fc?!?mi-5 0 -otfe, iE^r«'rt jetton £ ax^ 6 3ot 

t^S^SMMlUE 3 0 IC&^&tL*. :©»5T-lt WM3 0CMLfcv 
3 6 ^ » IS ^JS^tfcJffiSiL-CV^ -^x ^ 3 6 ©^rtn^ifoXffi 3 8 

. *.7fctt;2M*#iS« 3 o 5rfLlM ^^fc:ytH-etf^ „ £ £ gij^j^ J; 5 
5j!g V>D£>/j oas5dlc iotfr^^i a* rJIjM £ ft 5 ^cUT, -T-3??^3£*E 3 0 

5 r - 1 #pJiT'fe 5 ^ X^ < , 4KW&«iK4 0.*|R 

OT"*"5. tt*5_LJfi bfc^# — ^3^fiR^jfei:*3fii-5rtBf*'ov^rW: N ^©RlflSr 
H2 0iB2 ill, — ^/*^ri£«:^^^oj|0flK 

^frS«^^3V^TH: > MMttfc*T-a*^J*£ftT^S^i£te6 0 OA. 6 0 
OB. 6 0 0 co|i||:|6»/^- ^Wut^fF^i^fe U m&s&^-ffi 



i$6 0 0 A. 6 0 0 B N 6 O O C(« tfcifiir^)j54C50$r|$JJ:f 

M21 (1) J; 9 K s t-^ 5 LCt6 0 2<7)^ffi6 0 4l^^^ 

^5iW4£f£ 6 0 2 GDi&ffi 6 0 4 {£7 * h U v 5 * h &^?ff U ~7 * Y Is&X H5S 6 
0 5*Mt5. ^Oi, ^^^i^^B^iB O t ^ ^ S:.^ t x 7 ^ h 1/ i>7 F 

o 5 (Dm-yt, sn&srffv^ w^nE^e o o a- n 6 o o b. 6 o o c<ous\\cm 

•6 0 6?:i.otM6 1 0£r*EM5-#-« o i<o *fct» «: Fated ( 2.) • \z>T<-r o -5 L- 

Jg0 6 1 0 £r flg fifc b fc (7? , ^t s y.x y -F-.v ( - £ o T JH .6 1 0 

O^^^&ff&V^ ft [21 (3) ^7j%i-J:51-, ^7^-6 0 6SrMbtl/\§ 
' 7t F h#6-0.5^1ffi.§it5 o . - : . , .. ,. : 

^r03« N 1212 1 (l) (^^ti 5 i^^7°7X-r^fflc iotHliSEv^^ 6 
• 0 6.^fifejfe*ff5. rfrucJ;^ WS^6 0--2^gJ6 0 4C s &feJB-6 I 

-3iT7^^ 6 0 6 <Z>]fa£;&ftofc<Dibt± > ¥%tfc£etfL6 0 2 & * if-V-a — . 
M^CiAU - V 6 1 2 SrfioT^ y = yg 6 1 4 * ^ 

me o 2 Sr^AU. Ifi*^*— > 6 i 2 ^SMffltS^Tv'y 6 14 

^r^.^ f y^t5. aft!*'** — >- 6 1 2 Iti oT^l^ti/ il = 

6 1 4^fe«;5 3ff^-flBift6 00 (6 0 OA, 600B. 600C) ^j^J* £ 

^fijc xs ig.m u a* Jft xiaift w s -e *> * u 

MOS-FETW^f>l^«t5^ s |2 2 (1) t^-f-J: 5 

— > 6 1 2 «to"C^«lb7t5R^iH«6 0 0 4r5fr"r«^3fflc*4g6 



■&k£ s Z/V n ^jg 6 1 4 — > 6 1 2 £ &jgot7* b 

^Tb. raW(2)ti7FL7t i 3 b hlK6 1 6 Sr^j^S. ■£* 

- b-i&mi&J&mcD-rx # LT7t I- Uv^^ HISS 6 1 6 £rfi£}fe, SAfe U 
fi« 6 0 0 B &7T2f£ Lrv^Sv'y = 6 1 4'<Z5&ffi«rS&ffi $ ^-fefft 6 1 8 
'ta-^^^ 6 2 0 Sr^fiRi-S-,, **i^«)ff» 6 1 '8©tel±^ h tgffiOffi £ [3]- - £ • 

U $618 SrS«>S t £ fcfc N T^^ 6 2 0 ^iU5 

"^oiJ?:fT^«i^6 2 2 Wt-5 0 ^,<D4K#^RI*1 (3). l^m 

. r. 5 6 2. Lfct tt, . 1 2 3d >-K^Jfc-5.fc:. % 

l/^y^is ^IiS: ioT"77^6 2 0 WiKgp ^ Sg ttii" £ ■* X'-^ ^ ^ v ^ ff 9 
„ fO^, 13 Bl (2) fcl^J; 5 £ % ^BE/7X^g[:iotY^^6 2D 

6- :0 0 -A Sr^.fiK 3 l^M 6 1 •^^•.IriljtK^^ ItMl^ . 

2 .2 a> & & s k n^i 6 2 4 4- jr^^-r a ^ £ #5 0 • . • 
. mz 4,.i2 5.. 12 6«:, ^^Jt^^^^^^^^.-^^^^^Ma^r^ 

bfiao J; 5 K Lt^- hl®6 2 4 4:Saf^>t^«f flcflfitK 6 2 0 fcia^LfcVW 

6 0 0 B bi&^6 2 4<OffitoNcRttJ LTV>S$P^^^M^^ ^V^Q^A L 

024 ( 1 ) KTjk-fl: 0 ir % — > 612. >>y ayjge 1 4 

Ssiv-?* — hifgi6 2 4 ^£g? b b Sr^L. 7* b b 

s SMft&frfcv^ 7^- b MRS 2 6(;ay^^ b^—^6 2 8 £r7£f£L s 

y — *$fjgg«b KV'f ^f£fejs£ SrJfcjSL.TVSUt^HWe o o b<d^m^> b 
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mm 6 2 4 vimmt gttz^*? \z-tz> a 

%<n'ik. mm (2) ^Tjk-tX ? ^ 7t^^M5(-77^) 6 2 6 ^|oT 
^^77y^tf»iffiLT^^^r>6 3 0 SriJtfifLs 
-/U6 2 8^|:^y^^ry 6 3 0^f5 0 £<bi£ N PHI (3) [^tJ:9 

7* h i/^ bme 2 6 ©sfcifincjgj-fcSijxfc* 6 3 0 ^ t u vcc 

^f>^*fcrtCMPiaoTi£L s 7^ his 6 2 6 ©XffiiSrHttH $ 

5 =x>^ F*-;t/6 2 8 P fe l{C3fE^^tL-CV>7t^ (^^ ^) 630 
J$s < ■.. * Trfcl*fc 6 OOBi^h 6 2 4 <b <D M m <b jteSt b fc Ti^lB £ # 5, . 

7 76 3 O &ioT»g'6 3 2 PIE. (2) fc^i" J; 5 Id . 
^^XXyfV^XfiiCi o!Ciffi»JS 6 3 2 & ^ V ^ X ^ > ^ ^ 6 3 OCD&ffi- 

. £ >b K s • Pft^JfifttJg 6 .3 2©.k(i7^ h U X h ^ ^ t"V =j h tjt if 15 
* U ■ 7 K ^ X 3 4 4r^J*i- 5(|2:5(3)# fig ) a ^ eo^ N mifoffi&L 

ffl ©-7 ^ ^ LT 7 >J- f> v 5 ^ F 1 6 3 4 i0g)fc, 3Hfe&fTV^ RHM(3) 

Trc-TJ: p ^ IfeWe 3 2 o±Bff4r«ffl*-«r^;ia«iffi(o?ft6 3 6 SrK»tfc^^^ 

• MK6S4 6 3 6 Sr JEM? Lfc^ % W\ HI 2 6 (1 

) fc'^i- J: 5 \z s m-&m 6 3 6 ^i*5J: 5 T /v ^® 6 3 8 &^t5' 0 ^rco^ 

6 SrKfrfc:?;* hl/5?7>R(-?7^)6 3 4 <Z> 35 E £ @£ W & *t S 0 $ fcfc. A^C 

^7XviiiaoT7^ f y^ hi6 3 4^it5 a ntucto. mm 

(2) J: 5 l£ s ^)H6 3 2©±ffi}Ji, ^v^^ry77/6 3 0}rl^ 

HI 2 7 fci^BI 2 8 tt\ = «fc 5 M^Tj^ig© 

I TO (Indium Tin Oxide) /j^b # § 3Q3%4£ Sr^^-f- S L fc *> © X' 
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i t ommmm&Mj&-fz>i%&^ 027 en i^t^ 5 ic, 7- 

^ 2 0T-fc5^tf^7^tt6 5 0 c^®^.^, M6 5 2 £71« 

t5» irfrfrib, m 2 Jw^Lfc-v^^^/^^ 1 0 0^)-e^^#^^^^^ h !. 1 

. .ScteU U-^^ 5 2 lr^Lf^7^^6 5 0 t>Tct «t 

^W/^-^^^^l- y |>12 0{^t5 0 fit, j^ftgM 2 2^joVN"C^ 
'^XM»6 .5 2 M?;ftL*:<7>*> s %Li&M 1 2 4 }'*JV^T^7^3S^6 5 0 £?M 
tl.3 8{«U^M6 5 2 ^n t ClH^J:v9, 2.7 (2)^ 

imU) 6 5 4 S Ix*?* M1^6 5 2^ib^3 : ^*^ 6 5 6 £ ^.3 o - 

0 6 1 5 2 }:^7^^IS 6 5 0 ^ftA Ls &.m**r— 

i? 1 5 4 <D±lzmm-tZ a fcfcU 0 6 > ^>T<Lfci|E^* ^ 2 4 *±{*£ffl UftV^ 

fiJcflg^a^i 5 2^^1^y7l6 0iaotMt5 0 Sfc, j^JBJ 
W^WI&ttl 6 8??3£SSl 72rtOC s F 1 „sfc £<Dm&7 * SR-ffc-frftl 7 0£ 

t-^ i 7 4^j:o-c;jn«ftL,, m$f7 vmik-Smi 7 olr^^^s D 

^•-r y reflate as i 7 8 j^&ssjfcfc ifco^f-v jj r#j*&gy&aEiw 1 6 6 s^a 

»7 7if^il 7p©I^^Mil 5 2^«S5§i-So fit, 
ittffl&ttttt l 5 6irJ:ot ft'ft 1 5 8i»^l 5 4iOf B 1iC ft ft 

SrRlAP U 1 5 2 t*AltttflE7y*M«) 1 7 OCD^&^L 
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?M£*i5o fc*5 x 1M6 5 8 <^jlf-$(i 1 0 0 Oris"!? 7. h n — A fig -f- 

& 2 #tJIif ffil^JIIg 6 5 8 ^-J^^ $ 2x 6 0 - T% PH n SP 6 5 4 <D rt g|S ^^^^m-f' S 
0 *^6^5-^ N 1*12 7 (4)- \Z7jk-t£ iB^"* ~ >7F$j5£ffl PR P*P'6 5 41; 

M»«rBWtT, 7y5R«J3&Jt-frJI!K6 5 8 & lift £ 5 „ 

j^Aj-rvSi tsi, m^uw? ymmmm-frm-e. 5 s one^^jwfu; en u. as .6 

5 4t£^^Sii;rvvfc7y:*«tJBK^JK6 5 8 S^S.-^T; 
•#7.;*-2E«6 5 o — ^^|SSP^>ic»S.tt^fsJ-^$tL5„ ■ •■ - • 

■^IfffiJS-ttjW (RO- (CH 2 CH z O) nH) CO l.%zMfc$£fc % # T X 6 
d £ A? T? # « „ 

^i-s 02 8 (1) — >^j£/B§HP«6 5 4<Df*j8Pfc: 

*t«l&»3 0 0 ^#^*3£Jg6 5 o £r$5AU SHiS* ^ — 5? 2 3 2 ±\zmfRir Z> 
o * M^^-y^ 3 12 £r 7" h-^-T f 3 1 1 KioT ^ * h^^tf 

U f-r 57 — F 3 1 0 ip mm LT^7^^I6 5 0 ^{tt^i"5 0 



50 

*5 0. 1 (j. m£i~F) (C 8 H 18 ) /^oTOi^t^-tl)© 

O • ■ ■ . 

| 'ti^^t^^V^.^ylt-s i 2(* N g*5lTi^:oT^lT^/U3.1-8.Ji 
g co^f^^iCISe -5 o«affi«f Wxf--;3l8Wjx(flOk 

g ^ U o 7c , # ^ ^ 6 5 0 id §1 $ ftltX.fttf S.it 

£-J&6 5 8<&±fctf#Lfcm*'^-*t3 1 2^m®^^~>^^Ml-)yP^6 5 

25 BHP$5 6 5 4 — 1 2©ft^?^T Ufc&kfcf, ^Ti~^7 3 

3 Otiotv^^ 6 5 6 0±i::fj^LTV^4<M&$jt^^— 3 1 2 



^77^16 5 0 WIT, S^^-yt3 12«^« 0 - 

:[K^->#-.3 1 2<^^^i^B^^^^ — VW^ft^fTftfetLS,, ^&£>*>. 
#7^;M^6 5 0 Sria^ L'Ac^ai^-y^ 3 1 8 IZftmVfzt— ? 3 2 6|:io 
^7^S«6 5 0 3:, 1^7-^-3 1 2 «0 38 $ 3 Jttig 

^^iitf^i^tiSt^, »/^^>#31 2 <0ft*ft gift. 

*t 3 -1 .2 v5S g-Yt; Lt/^->ftl6 6 Oi*9, IT Off'^ ?f£j$ £ *t 5 m 2 • 
8'('-2.)#Bg).--. 

£&c£t>, ^^->M'6 6 0©S-ffi^PlIMMt-5ii:^-c^§ o 1112. 

fltTXS^«>*^ffl|X&W^Tatt^ El 2 9 (1) fcjj*i-J: 5 v^^656 
o»^-y^ffl^n$6 5 4};, fKtft^^-i^W3 1 2 j6S5fcJWS*Lfe«t1B 
^LT. ft»l®J=:^Tiaffi*A5ffite:_b#&^S £ % aSft^* 

— y$t3 1 2 IZ&^tlZ&i&ft, 3=\Z*:<Dtp*:nft*>t>>m&'tZ a *<Dtfc^ ft 
^©/^-yfeK6 6 0 a tt s ^^CP^^Sl/y^m^^SK-So ft 

mm&. ^<o±ftfrtb®m\z.mm*tz 0 ^o-c, 029 (2) k^-t^jc, ft 



^-r-e, /^-y»6 6 0 (OSE^^li too, i&*&?M£r _k#£-ti:£ 
*5; Issl 2 9 (1) &J;t>* (2) <Dtptm*)temvtk LT, — >M^»«iSSr-^ 

6 6 0 'mm urn > od jR-ft m £ & j.t S „ 

gfefi)c«l!3|ficr)jfiS-eU5?^ MK(v^^ 6 5 6)/A#MbU. ^^i? 6 5 6 ?) 

PwiH, [212 8 (3) tC^M-J; 5^p»T.^fr5 r £tfST?#S, £*i*:«JteH\ ^ 
* — ^&*JBi6 6 OaSj3fSa<DJ5&teftS£T?, CMP (.{^f-^^^J^^) 
miL^ff 0 a . ^rOEU — ^*)«6 6 0 <nmm&, B 5. 6 laoti^l 

#3 12 7 y^WHl^ge 5 8 g#£as[^n$ir&ft*£:ft,5 0 

?fctc ^7^SIS6 5 0^MlT N /^-y»6 6 OwM^fTPo 
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8k±lZ£V) s fe!28 (4) K*r<fc 5 ^7^36«6 5 0O*Bff|i, I TO 
*tWSr^t5t^5ie^e.s Pfl 515 o if 6 /ffl * 6 t V ^ o fc TM \z L 

10 So 

M v U WTOIr^tSr^i'!), Krafts** J* 

| 3 1 .2SrHft»-fS .k\z£ *K i?7^1«6 5 0^^f/i^ 

>>&3 l 2^t5ii:liJ:D, Sft/^-yft3 1 2 &mffi'^-;^dcJB 

- t V , ^7t-^^^ 6 5 6 ..t©^^Vj:ft^^-vt©p^B| ' 



5 4 

'ig^CHI^, ^ft^e?*.— /K^^EK^iux-fc t> . 13 1(1, 0«*.tf353fc3K 

H= /i-^^^-RSr>ri.L*r.Vv^^ % #35 IJB «D * m JB* veto© • 
i| ^J^f^3fef^|£ft5fiE L ' (electroluminescence) ©»BS"C»S> t? , 3®W 

i- s«7.i 4_t^^^$n/t|^^iaflco^^m^7 i.e-i^^/.ettg <*w*) ' 
Sr^^tT; ■±.S2881JBffjj$JK{.7 1. 2 Sr^^i^tp7^-C3R-^*?B^.5 * fc; .hfrf 
I { - -o V ^ T ^ s .^^ CD ^ ^ - >- & ^ ^] v s - C J£ fife X £ § jfiftt ff- ? * X- 

A^tiDftSt&S^s 0. 0 2 — 4 mi:tS©W-* UW 0 " ^ 

25 ^±(0^ffiflT|gtt 

mi*. iftflfifc#£3£K£/B^3&#:asfcV\ > i^fc£>, ^^f^fls 3Sgg«*>fc:!7 — 
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56 



1. ? — ? commas*?— ^M&mmnt®%mtfft^x? &Mi&LtL0>'h, miz 
x.n t ■ 

10 fitflC 17 — ^ ^ fitria-^ ^ ^ $r^-i;t5II?: t , 
W Xfl t . 

m 

n flu fffi W ^ - > # oo ft & £ ^ f c « H Sr *fc je£ -t" 5 fiK Xf 3 i: & S C i. £ 
teftfc its * - v^jTJT&o 

XII £ , 

ffi IE M p SP --^t^ ^ - ^Mt S - y^^XSl t N 

m tzm p w rt 3 ftfc striate**^ * - & s -fti- £ i@ {kia t . 
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m mm m m p & kz. l k u k * e<r ^ * ^ ^ a- s ic l 

BIT IB m P ^ 1*3 <E> fSE»^->lf^©il^I^$tt^it^^iiat 

5 tftae^ * — >ww*&xa t mtdum-mv&-JzT-n t flt-2eie*ftis t zmjkmM 

io iSi, 

H= ^MpW^bIjIE^^^ . 

| Baffin * - >ft^x® <b Htraanfcj*x® <t ^^r^ % l fc <d . • 
M«f — > x & i Ma ie ii <m is t m m m it m m * i&tfcjwaMsufcm 

25 8. ^-^O^ffi^^^-^^Mp^^K^fe^^^^^^-^^^^^ 
xmi:s 



r,8 

mi « * - ^ & % M BB P gfIS t£ L &5 1£ s H'J flB ^ ^ * co ^ ffi L 

fitta^ * fc mSL^^xa fc ru sSEg'fbWI^xafc «r^i&M 

^ 9 i£ L fc tfo N (DMW &M$L-i- 5 fc s 

5 fffria ? - * ^ fj fifrse-^ * * & [&5fe-f s * * B£ i;- xfs* fc & %z.k*mjkk 

9 . !7 — ^ co m \z # — >wmm ijh n &s & isrft ■ft-vx? z-?^? mm 
is Mtiie^ -■>umm^n t mm&mT.nkmzmikmmiziLmk mtm^u 

rJ 1 O . ; f^.^' 1 ftV U B ^5R3fi 9 COV>^^L/j^CSBm^^>°^ ^^jr^^^?£i-^V\T, ■ 
Hf/Sa^^^.fis '>ft< t t> -3i ffi /^i t ^ t L.T v n 5 i i: ^ i 1 5 ^ ^ - 

m & ^ 9 — > m- <d *n m m <t tt , m m ^ ^ * — ^ u <o m$%. % as ^ $ ^ s 



5 9 

15. BS^JS l ftv^L^^m^^/K £^»>fci£7 ^3Ci&c9^->^ 

m m ^ * ? <d m m \z n m u it m t b mik / ^ - ^ u & m •£ l fc <o ^ k t ? & ? ^ 
i e . m^k m e ^ fd^fe <d s< ? - > m&jffe tjov^Tv 



mmm p ^ ^mrss**^ * - $ * a m%i- s mis t 

■tfHE'< * - xs £ #rai^*iRi»*xa t-waattj»xs;i:-*i«**«.iii. 

mum p & ©.was*^ ^ - a«&u; ^ ii- s s ft*is t 
Mr f a $e tft ^ * - v # jo ^ £ § ^ @ { b ^ & i& * -f « @ * b m & * x & t > 

«?»K«r«s^-r 6 m& is £ sr^r-r * t t a * - ^j** 

2 4 . v~*iz.&vtzmfe<D'<*~^m&mwmzm&'**—i'W&mte\^x& 



Wtex&t, 

Bfr is !"} $b }c c fc mi ne m w - > u * <d mm & m m ts -&% & ^-ig ^ N 
ffissmifc * — a> e, & 3 ftjfe ft % * &4s -r 5 ft M fl^ i& * X3M £ , 
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, M : .. 3-1 . 2.3 L&fjRJK 2 9 <a v^*t**te JE«* * >-712j&#?2U£*5 v> . 

! : ' , 3 2. „*tf 2 3 :£ /c f i n r ?R J-iS 2 4 & fc ^tfr'j^ 3 -! 26C 35^<??^ ^ — >7gj&;£-?:fe 

■ \c jo'v • ...... 

3 3. fflT&m 3 2 ^IS^GO^* — yf^fei^oV^ts 

tfi ga & ^ * — <d iro 8& tei ^ ti , mi ta?TO ^ * - > 4- go $g jk 

25 3 4. ^4*^2 3lCf«^/^-^J&;£?-fe^&^T. 
3 5. |83fcJ£2 3 tCBa^<75/^^->^^^lC*3VNT. 



6 3 

m 3B 17 - * <Z> 3£ m \z U 7t flu frfMtfc^ * - v# * |»5& U <z> fr 3te 3 t & 

3 6 . ft* sfcJS 2 7 fH;|& GO * — > 7£ J&^fe ^ *5 ^ X N 

37. u — ^(D^m^m%^m^^'x.ubs mzmmmzm-fe^p-^comi® 
| tr5 w i *wtt^-^w/&. ;•• •••••• •• 

l|j 3 9. !£>M3 8 fcffiift^^ — V^fifc^feKfeN^T, - 
= — Bs 0 • 

[U 4.0. 3 8 S/ttttMiK 3 9 — >1&J&J?W;\Z*3^X. 

mmmmWW commute. * = - h\ziL^Xftt?tiZ>z\ t 

wmmm&fta>mifitZs ft$ttmz£-oxfft>ti& ztzwrnt-rz^?-^ 

4 3. m^m4 2izfc&<z>s*fi—^mf&jjmkz.&\<^Xs 
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4.5. 2^fc«:ffi5*«4 3 Kfcift^A?* — VJgjsJc^SfcfcjfcV'T, 

4 6.-|&#XR3 7 ^sB#^/^->7r^^^.^^VN'C s ' 
4 7. i^«3 7 fBifiSc O ^ - l^fifc^fc }r^y V N T > 

jm a ... .... 

ttr^*^ ^ ^i _ -S^'^^3g^Sf|Ji: > ....... . . 

fiifffi w l fc v * ^ # $ /-- « hTihe^- * ^ & ® jui-r 5 t % 

*&5& 4: s • . . 

m # — > mrnm m n 9: ^ <d m mmtk '<?->&&w4k-tz m itnt^ 

titi ? - ^UcOWMkfe Wi 85 ^ * £r|&5fe-r 6 * ^ |&5fe£|S £ % 

«r*N- «rflM» 4: -5 * - yl^tf n 
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5 a ntfB^ * * <©3j ds ^ -7 v mmmEi & m.&i- z> hl&^&. % s r t it t 
io 53. ^ * — >>mj&m m u sp & w-r a jeistt j&a* e> & a * ^ & ? — * <©3? ®^ 

| J&ftsfcs • • • : . . : . 

m 

03 

J. 5 4. sfi->fc*55 o tc;i24fc — ^fi!iSRl:*JV^-; . • 

X. 

atrial* — ^um&i&te, itiiE-v x ^ ©-sif v^s- 

X s 

fiftaa^ * - ^*m*&#B , fifrta«t«t^ k u x w is-e ^ * _h u m 
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striae * - ^fcmjra n , m m v - ^ £ Date § n- s ehe^s ^tLti^ri 
MSB/**— vttifcteffiri, Atfta^ — ^ icma-i&epfin b s tfraat&lfctebfc atria* 

5 ft/** — >*tKj&«tt$Uj&flsJ£fl ^XmIE?-^ KIR iff £^-5tgJEfJ-J=>^£32r*r 
T-> ■ • ■ 

Mffluti'fkia&iav iffiid'** — vfch&tis&iciKtf &ttr; iWifiiwe^^^ — >*t Cran- 
io ^|A-Hb-rs;jp^^f-^^^LTv>5 i £ ^#Eif 

6 0. m^Ml &VI>3&#J3I4 7 <^ T*t ift^'** — v-^pfc^i&Srttffl b 

g 6 1. 1 >feV^bfflt3Mff4 7 <D^Tnfr^&,\$ws<# ~^Ml$#fe&&m L 

PJ -c & & l f- £ i: -r zMnms$ 0 

j\ 6 3. S»*J35 1 fcV»L1*3fc9U 7 wv^fii^^Mcoy^->^*fetol 

3 6 4, ffi&3% 1 &l>L|»3jtJS3 6<D^-TM>l,£-fc18l(Os-<#.~ ^j£*i£«:#iJH b • 
2§ TSHSUfc^ i«rfif»i:t5»**^ 
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— (3 0 0) (2. SKtfe^ — >*f (3 1 2)£r^* h 

^f-lt nJS.M'f' 17 y K (3 10)Srfiiirv^5 t v"^7— (3 

5 l 0)OT*lCI4s ?~ ^ (20) SrEfHt-t" ad&aj;*^ — ^ (3 1 8) ^JRJtT. 

r7-^ (2 0) fct> ^^—V^fifcfflMli^istttCj^-cH^feBBSnfc-v^ 
^'*ratj?ff{cWi"S« !7 — ^ (2 0) (£ N «L3S*^~ ^ (3 1 8) Sr^UTiHiSfEffl; 

jK (328) u:£ «9mj3E75^n^n^tL^ js^/** — (312) ^M-r-^m 

§|-^f^«t V) K51i"5, ^SI^^ — C> (3 18) EHEi"*.'^. t td J; t) s ~r * f 

10 m l aa?*^ ^ - & * ^ ?z.s<? — ^m&m m P u 
f 5 i £ *>tc % .rtjK.ufefc — * (326) Kio-cjR^-/^- ^^ftsp^Bafk-r 



